Nuclear functions required for cytochrome c oxidase biogenesis in Saccharomyces cerevisiae. Characterization of mutants in 34 complementation groups.
To identify nuclear functions required for cytochrome c oxidase biogenesis in yeast, recessive nuclear mutants that are deficient in cytochrome c oxidase were characterized. In complementation studies, 55 independently isolated mutants were placed into 34 complementation groups. Analysis of the content of cytochrome c oxidase subunits in each mutant permitted the definition of three phenotypic classes. One class contains three complementation groups whose strains carry mutations in the COX4, COX5a, or COX9 genes. These genes encode subunits IV, Va, and VIIa of cytochrome c oxidase, respectively. Mutations in each of these structural genes appear to affect the levels of the other eight subunits, albeit in different ways. A second class contains nuclear mutants that are defective in synthesis of a specific mitochondrial-encoded cytochrome c oxidase subunit (I, II, or III) or in both cytochrome c oxidase subunit I and apocytochrome b. These mutants fall into 17 complementation groups. The third class is represented by mutants in 14 complementation groups. These strains contain near normal amounts of all cytochrome c oxidase subunits examined and therefore are likely to be defective at some step in holoenzyme assembly. The large number of complementation groups represented by the second and third phenotypic classes suggest that both the expression of the structural genes encoding the nine polypeptide subunits of cytochrome c oxidase and the assembly of these subunits into a functional holoenzyme require the products of many nuclear genes.